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Abstract (Basic): 

Immunomodulatory peptides which regulate the auxiliary impulse signal conduction on T 
cells and/or antigen presenting cells by interacting with the molecules associated with auxiliary 
impulse signal conduction on these cells are new. The peptides are recognized by antibodies to 
the molecules associated with this signal conduction, such as antibodies to CTLA-4, CD-28, CD- 
80 or CD-86. The peptides contain a sequence having two cysteine residues at least six residues 
apart. The peptides are identified by screening a phage random peptide library (containing a 
random sequence of 8 or more amino acid residues expressed on a coat protein) using an 
antibody to one of the molecules involved in auxiliary impulse signal conduction (such as CTLA- 



USE - The peptides can be used as immunomodulators for the treatment of disorders of 
immune regulation, and for the design and screening of potential agonists, antagonists and 
receptors associated with auxiliary impulse signal conduction. 
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1. Immunoregulatory molecules which regulate co-stimulation signal transduction by 
interacting another molecules which is involved in co-stimulation signal transduction on 
the antigen presenting cells or T cells in activation of T cells by antigen presenting cells. 

2. Immunoregulatory molecules described in 1 which is recognized by monoclonal 
antibody against molecules which is involved in co-stimulation signal transduction. 

3. Immunoregulatory molecules described in 1 or 2 in case that molecules involved in co- 
stimulation signal transduction is CTLA-4 and that monoclonal antibody is anti-CTLA-4 
mAb. 

4. Immunoregulatory molecules described in 1 or 2 in case that molecules involved in co- 
stimulation signal transduction is CD28 and that monoclonal antibody is anti-CD28 mAb. 

5. Immunoregulatory molecules described in 1 or 2 in case that molecules involved in co- 
stimulation signal transduction is CD80 and that monoclonal antibody is anti-CD80 mAb. 

6. Immunoregulatory molecules described in 1 or 2 in case that molecules involved in co- 
stimulation signal transduction is CD86 and that monoclonal antibody is anti-CD86 mAb. 

7. Immunoregulatory molecules described in 1 or 2 which has sequence Cys-X-Cys and 
X has at least 6 amino acids. 

8. Immunoregulatory molecules described in 7 which has sequence from amino acid 
number 4 to 15 and the peptide is listed in the number 4 in the table. 

9. Immunoregulatory molecules described in 7 or 8 which contain peptide listed in the 
number 4 in the table. 

10. Immunoregulatory molecules described in 7 which has sequence from amino acid 
number 8 to 15 and the peptide is listed in the number 8 in the table. 

11. Immunoregulatory molecules described in 7 or 10 which contain peptide listed in the 
number 8 in the table. 

12. Immune associated factor recognized by immunoregulatory molecules which contain 
peptide listed in the number 8 in the table. 

13. Immunoregulatory drug which uniquely contain one of the immunoregulatory 
molecule described in the 1,2,3,4,5,6,7,8,9,10, or 11. 

14. Immunoregulatory drug which uniquely contain carrier or protein including one of 
the immunoregulatory molecule described in the 1,2,3,4,5,6,7,8,9,10, or 1 1. 
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15. Immune augumenting drug which uniquely contain immunoregulatory drug described 
in 13 or 14. 

16. Immuno inhibitory drug which uniquely contain immunoregulatory drug described in 
13 or 14. 

17. Method for making peptide sequence having structure similar to the interacting 
domain of either the 2 molecules interacting each other and for isolating peptide sequence 
having structure similar to the interacting domain of either of the 2 molecules by 
screening lamda phage random peptide library presenting more than 8 amino acids using 
the monoclonal antibody recognizing structure of the interacting domain of either of the 2 
molecules. 

18. Method described in 17 in case that one of the molecules is CTLA-4. 

19. Method described in 17 or 18 in case that monoclonal antibody recognizing structure 
of that molecules is anti CTLA-4 monoclonal antibody. 

20. Method described in 17, 18, or 19 in case that peptide has Cys-X-Cys structure and X 
presents at least 6 amino acids. 

21. Method described in 20 in case that peptide listed in the number 4 in the table and has 
sequence at least amino acid number 4 to number 15. 

22. Method described in 20 or 21 in case that peptide has sequence peptide listed in 
number 4 in the table. 

23. Method described in 20 in case that peptide is the one listed in the number 8 in the 
table and has sequence at least amino acid number 8 to number 15. 

24. Method described in 20 or 21 in case that peptide has sequence listed in the number 8 
in the table. 
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(57) Abstract 

Immunomodulatory molecules which undergo, in the activation of T cells by antigen presenting cells, mutual interaction with 
molecules relating to the auxiliary impulse signal conduction on the antigen presenting cells and/or T cells to thereby regulate the auxiliary 
impulse signal conduction. These molecules each has a peptide having two cysteine (Cys) residues forming a Cys-Cys bond and having a 
sequence consisting of at least six amino acids in the Cys-Cys bond. These molecules can be obtained by screening a phage random peptide 
library with the use of a monoclonal antibody against CTLA-4 on the T cells relating to auxiliary impulse signal conduction. 



(57)KKJ 

&%m&t%o WtftfeWMft^its 2<1©*>*tM y (Cys) g|g£W 
U SRi/Xf ^ >8Ili C y s - C y s Itfc 0 , ^oSR 

Cys-Cy s^^r Q 1ir^/j:< ife 6iiCD7 $ y»^6tt«EM*=&-r5 



AM TAsfx-T fr 

at *— *Kyr 6a 

AU *-Xh7VT GB £@ 

AZ T"tfyw<>f v?-y^ GD 

BB yW<K* GH 3^ — J- 

BE GM #vtrr 

BF 7/^t-77V GN 

BG 7*/V*!J7 GW ^r-T • tflht* 

BJ ^tr^ , GR *y*>-r 

BR H R PuT^T 

BY 'V7/U-*> HU /N^y- 

CA 13+7 id -f^K*^T 

CF ffcT^y* ie r-f/U9>K 

CH IS TM^y^K 

ci a— k->*7— /u it ^yr 

CM #>A/— j p 

CN JE KE 

KR MS 

SI f*if T LI ytf^^^^ 

ES LK *y • 7>7> 



lr y^yr 

LS uy K 

lt y hr=r 

LU /w?tr^:7/wr 

LV 7^/7 

MC ^T*3 

MD */l*K?7 

MG ^y^^^/U 

ml y 

MN *>-=0u 

MR y*~r 

MW V77^ 

MX >*->a 

NE -yx-/l- 

NL t7^ 

NO ;-/U7x- 

N2 — - — • *s—y>Y 

PL 

P T tfOU H #yU 

RO ^-7=7 
RU 
SD 

SE ^7x-fV 

S G *>^;tf jK— A* 

SI Xn ^ x ^7 



SK *n?7*T 

S L ->x 7 - 

SN 1r*#/U 
SZ 

TD *-*-K 

TG h-^- 

TM 

TR h/Ua 

TT hy^y* K • 

UA 

uc 

us ^ 

UZ ?X*<*;**^ 

VN TVxh-rA 

YU a.— =/— *y\CT 

ZW Vl"/<7*x 



WO 98/46739 



PCT/JP97/02540 



m m * 

&®±K£M8jg£ttf/tlS (MHC) ©*-5Xl*>U<li?7Xn<i:fc 
H (Ag) iOtt^flc^JSI^-rSo *l/"CC®MHC/Agtt£#li s T 
»±OTaia}alHr^^- (TCR) /C D 3tt^(*ll<fc :*>Btt$ft 
•> PI- T « ft (C £ § 0 g - •> ^ ;U jjjij 2ft •> ^ ;t/ 
(cost inflatory signal) £ fcnf ii'tu TJBflg, APCIJ©ISSIJ:i: 
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C±liS8£-r*CD8 0 B 7/BB 1) &tfCD8 6 (gij 

B70) . *0#7>*-U^7°?-T'&3TlfflJ&±i;:3g3t 
■r^CD 2 8Rc;$ffl)iaitSttT 'J y/^KIiittH (CTLA-4) ©faS. 
ttffllCJ: <9 3L\Z&mZtlZt^Z.Z>tlXl^Z> (Lenschow. D. J . , et al. . 
Annu. Rev. I mmunol. 14,233-258. 1996) 0 
CD 2 8ft : ¥-teTmm±^%$l$ti5m? w^^p-efctK TCRfr 

&mm\s^7t-tLTm&Lx^z>z. tp^^i:$nt^5 0 ct 

L A- 4#? liC D 2 8 ttiigtfk afilWJr^HJiffi LT^S#?<h U 
T&£tlT^S 0 CTLA-4y-y?7? U 

&EftgJ8K«k»)$Et:1-5;:£:J:*K CTL A- 4^'THBIS^^O 
*#f-f^U^aU-y-T*5:i^t$nT^5, CD-2 8-x CT 
LA-4©'J#> KiU-C. 1 9 9 O^tr Linsley t> (P roc. Natl. 
Acad. Sci. US A, 87, 5031-5035 > CD8 O^tK 
fc^Tl 9 9 3^fwAzumat> (Nature, 3 6 6 . 7 6 - 7 9 ) KJ^CD 
8 6 5H^[H]££ft/Co CD 8 0 MKilM^ >^?gTifflS&M^(i 
5i<U ->7>;l/fcii8iJ*fi UTfcfK I g*-'<-7 7 5 'J -K£3g$ft 
T^* 0 CD 8 6(iCD8 OfsUf. I g*-'<-7 r S U -KftSSft* 
RJliil!^y^ST*«^ CD 8 0 £8tt*)»JSrt«Stti::3o©i»:gE 

felit^Wt^Ci^^jntl^o CD80. CD 8 6 £ kTlfflife 

©TOx Mj&mmm&, m^Puz^mrm^itiz^Lx^^o cd 

2 8^^>€ > ^liCTLA-4^ : ?liCD8 0$HP**lWiCD8 
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C<D£?tcCD2 85H\ CTLA-4^ C D 8 O^TOtfCD 8 

6 #*t* TaiaottiH*2F-p> b aia©«sftffl « * 

£«>"r*g/j:«:ffl£*fc ltfc!3> MH C/A gfc&#£ T C R/C D 3« 

£!M»-f *£Sfcft5o :®J: ■? ttK*t LTCD 2 8#* 

*> C T L A - 4 ft* K*** * ifcttfcffl ^ 5 K*#* »K ft C D 3 ttftTi 5 - 
»!M» U"U ^ S TMKtt C D 2 8 ffi#©EF*ETTin; C T L A - 4 St#£> 
* C * lift B 7 $i*£C(t};:<fc9£tCD28 fctft© TlBI&gtt-ft 

#J^£££K3f&ifii$£LTl>3 (Matthew F..et al. . J . E xp.- Med. 
1 8.2,4 5 9-4 6 5, 1 9 9 5) o 

£#rt©tt$Bfciil*. t$|i!u|f!l»->^;l/©0iJTiE^«t'5fc N *BJ!£gE 
±KS6S!U-0*SH?7*-£*i N cnicftjfc-f £ "J#> Kft*t©*g 

y ^ — y # > T? £ £ fr-2f ©«5ftffl SEtt* ^j^ir LJ;*? t~t 
RftSfc&ggaK&ft (site-directed mutagenesis) {I<k^j!|^$I3fi[-s© 
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z.<D£oizCD2 8#?> C D 8 Otf^&tf C D 8 

&mz ct **-© •> n-juzm < •> n-juott ssb#£jb ^ t 

t#T*5£Stt>ft5 0 :®J:-5Wi UTCD2 8^? 
■*> C T L A - 4 £?KS** * ftt* ^ § *<* 0 , i/t C D 3 5t#T^ 
i£>3flj» UTl^ TlfflJSlcffiC D 2 8 fitttOSrtETTifcC T L A - 4 fcftfc 

#J^££ £K3f£i§ii&LT^5 (Matthew F.,et al. . J . Exp. Med. 
185. 459-465. "199 5) o 

&K&>omH>ti2>i'yi-j\,iz < i:->T'rtt>nz>o isf7?-tVi}> Rife 

fee So u^u y^^K^jcfc^ris^jcftfessysasttttis^nT 

fc<3s *©*B£ftffl$ffi©«i6£l!J|£frf;:-f Z Z. fCU-frff -t 
K©e^Dy^ Lfc&ffifcl/fcfl-r 5Cim« e 

£fl*JS£&2S£S&fe (site-directed mutagenesis) .kSJg^aSffi^O 
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-^^J&^frtl^ck? JCteoTtfco lftliScott£ (Science, 2 4. 
9, 386-390, 1990) KcfcoT8§IS$ftrc#&T\ 7r-^i 
J55*»<*KTfcSpMa?©it£? (genel) IZ 5 ytfUtitrfl- K# 

i*T'^^7 r -^*7.^ u-->^U *©pfliit£?©->-*x>x£ 

-**irM*y v^mmyu- i±\zmmt\,T'<>->rm\z&t)7 7 
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T^Sfl-Cti^ «*©£$©? V^A'*?'^ K5>f ^7 U-£ffl^T^£ 
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fco «i£Tli N 7 7 -^ >^A^7f- K5W77 'J-^fflC^:7^ V - 
->^A<fT*)n5«k9lw/j:-3-Ctfco Ctl(iScott£ (Science. 2 4 
9. 386-39 0.199 0) Hi o«$n/:JST% 77-^8 
fiS^V'^JfCfcSplIia^oaMK?- (genem) (C 7 K# 

^^Opin5T^ ; £-fd-tet7T-^ (ttlttt-*«DNACD7r-y) ±K 
IIS!$-t*\ 7 W K5>f 75 'J-4ft5 > **y=.yyti 

i't^7 7 -y^X?'J-^>/U *<Dpm&& : f-<Di/-9x.yz£ 

*©^a(4«ft|0ttl^7iStS^7r-v?7n->-c*»)x *®*fre> 
U-fe7* — KOffiSf^ffl*«|»1-«J:9^^7'f' KEyiJfcftofc 

£!3 UT^5fn:ft^ffi^T7T-^5W7'7 >J-^>^ 
t-SS^JCli, lfc«EWS»^«J:<*S^7 , f-K*<(i?»*iT^So 0Jx.HU St 
P 5 3^7 ^n-t;^M^xpo 3&=?±Q^Z K70^^-, 
T^SflljTliU ffl^©^$©5 y*ru^-f^ D -£ffl^T^* 
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ti\ ftp 5 Z=£J tu-j-frfcfrKX^xnbtitz^Vte^ itp 5 3± 

£|i]SLTt,^ (Stephen, C. W.,et al. . J . Mol. Biol.. 2 4 8,5 8 
-7 8. 1 9 9 5) o £tz, ftbFGFffifc£ffllvC6ffi©7S y»E?iJ 
Hofc7r-i^7 vVU^-fl- Fv>C75 V -&7> 9 Liz b 

:5bFGF®7; y^lS?iJ(C^©^yf- KEWi§S>n, *©7^y 
I?E?iJ£8 4iKi£5ILT&J&Uc'<7'f- K^bFGFi-&©l/-b7^-F 
GFR-1 £©i£&£Pl«U£ 3 (Yayon, A..et al. . Proc. 

Natl. Acad. Sci. USA, 9 0. 10643-1064 7. 199 3) 0 £ 

tefabt"&£tlTW<i:^ (Balass. M. , et al. . Proc. Natl. Acad. 
Sci. US A. 90. 10638-10642. 1993) 0 

foZUffibko ttZU&tLT, B 7^CTLA-4^fW^ 
ftf*ftteftII£ffl(^T:fc£-f „ in vivo©&g5Jfo{:::fc^T3&^7&<& 5 £ 
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#x ttp 5 Z*J t a-^yuffittK^oTS&ftfcfc©^ itp 5 3± 
©7 S yKE90C**Ds;-©KC>t>o-c**)x togS^^ieh-T' 
#ES£LT^5 (Stephen, C.W..et al. . J . Mol. Biol., 2 4 8.5 8 
-7 8, 1 9 9 5) o £tz, fitbFGFSu{**ffl^T6ffl07$yKE?iJ 

:5bFGF©7; y®SiS?iJ(C?S{KO^y^ KKWfi^tu *©7S y 
KE*J£8flfcJ£3SLT£fifeUfc'^f- K#b FGF£*©H?:/*-F 
G FR-l£©g££|figUfc £©«£*<* SCYayon. A.,et al. , Proc. 
Natl. Acad. Sci. USA. 9 0. 10643-1064 7. 199 3) o £ 
fcs 7-t?^;l/=i>J >i/W-i:JJUT3>7t>-> 3 Wixt h- 

tift&aRStlT^tt^ (Balass, M. , et al. , Proc. Natl. Acad. 
Sci. US A. 90. 10638-1064 2. 1993) 0 
liTxE ©«Jft *> ^ ;wc Hfi^ L T ^ 5 ^ * ^ - y -y L T fegS 

f/t{*a<sn^ftT^s# N ^©^©^miiT«?g^b^3^iiJt^-r 

JWM^£i£IB£ffi^ in vivo©&g{xlSf;::fc^Ta&Sa<*.5£: 
* U>£#;i£ftS/Jvft^£, ^©«k'5tt4ittJW*->^^;McKI^Ufc^ 
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D8 0S^CD8 ^©rt ? Hr^-T*5 T«±d^^ 
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SETOSE 

#fS$li. T*BI&gttfl:KH4 U/cMH C/A g«^#iT C R/C D 3 

H2tt. ttCTLA-4fei:(*ci:^'r^7T-v ; ^n->©/N->^>^ 
OtSS^t>*lfc5 8<i©7y-^^n->©!Ji:^77.CTLA-4 j ey ? 

13 31** 6ffi^©7 r-$>* a-:/®ifcv$xCTL A-4W 

B5li, 3S3ICD7 r-v^ d->©v7XCD 8 0- I g^O-jg&i! 
EI6li* F2EyiJ*H3g-r*7r-^^n->ov>^CD8 0-Ig, 
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*56Wtt^ T«teigttfbKH5 UfcMH C/A g|g£# £ T C R/C D 3 

tt k j; z m- i/ n- ;u \zm < fig j&$9» •> \z m$ v tz a? r$ ©*§ 

I *fctfc v 7 x C T L A - 4 * y ? n - *-;Ufft#®4$g£** Lfc *> ©T£> 

El 2(4. jjtCTLA-4!i{*i^t«77-y^o->0^>i>^ 
®*§£8$>nfc5 8I©7 7 -y?D->oJii7«>xCTLA-4 ; t^ 

El 3 14, 6I!l077-y^a->©Jt777CTLA-4 ; &;^D- 

El 4 14, 6 S2I© 7 t-v?^d->©^"7 X Tfflfl&igjgfc&lf 
^b/ck©-e&S 0 
El 5 14, 3»7 7 -y^o->C70xCD80- I g^©*£&fc£ 

El 6 <4, F2EyiJ*|gS^S7T-y^P->©v'7^CD8 0 - I g. 
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mut. f 2m.n^mt -57 7 - ? 9 u - >©t hCD8 0 - 1 

7 7 -^d->OT SB1S if JijfeBttgtt^ L t> © "C * S <, 

H 9 lix F 2E9>J*»3i-r * 7 r - ^ a - >©T«eift*JtjM»gtt(C 
*hJ"£CD 8 0- I gx CD 8 6 - 1 g®«»£?SLfct>©-C*So 
HI OMU F6E^J^^1-57T-^^a->©T«^»M-Stt 

*CD8 0- I g % CD 8 6 - I gomm^TF btz k©T&S 0 
01 11* N F2. F6iE?iJ£fS5E-f 67r-^©fcHB s Ag£tftg£ 
Lfc t> ©T'£><5 0 

C ©iJtfttr^-T * 7 7 -^n- >*m«|-r ffi Weft Afcftte 

^?A±©^M© = ^^© r»MJ 1-£*>S£ : ?B±©fS£8Bffi© 

stij^m/c-rrcto, »?A©e^«Bfit©=»«ietjaffiiuT^s*jft*7 7 

-^S@{c^brc^D-xr^-rSo &*©&?B**©3-£** U 

-->^lwfl[ffl1-«^Tttx B±fc»£ < ©7 7 - ^ilt&^It&g&ft 
A-B^H©ffi5f^ffljcM«tt^fiB»HtS^ , rS7 7-S?^o 

M< UTWCo A-B»™©fi5f^ffl{CBa^UT^5ffi»©3S:(* 

«bT^*»^B±©88^©a[(**a©**}fliiii-rsc tic«») N ^-y, 

MS8£Jfr— {k-T^^i^T^. *©&T7r-S>X? u-->r©s»* 



8 



WO 98/46739 



PCT/JP97/02540 



•77XCTLA-4- I g„ b h I gG^©»£gtt**Ufct>©-C*S 0 

Wilt, F 2mn%¥&mtZ7 7-Vtu->at hCD80-Ig^ 
©*S£gtt* * bfc *> © T* S „ 

08 SMpy/f— AM7^^W5F2> F6E^J.*|g^-r-5 
>©T*ffla&it«j|ji»gtt£* Lite ©?* 5 0 

8914, F 2E?iJ*56^-r«7 T-^^n->©TttlteiiSIM»gttii 
^fSCD8 0- I gs CD 8 6- I g©«#£*Ufct>©T*5 0 

HI Ott. F6E?ij£^^S7y-S^P->©T;iffljM»J^g£ 
W^CD8 0- I g N CD8 6- I g©fB***Lfcfe©T&5 0 

HI Hi, F2> F6E3nj*»ST**7 7-S>©in:HB s Agffif*g£ 
it5ftStt*^bfefc©T*«o 

-©Jn:(*tCtS^-r*7r-y^a->*#tt-rs«^ N ffl^fcttAffittli 
$H L A±©^&§B&©H&l$iii© mMJ 1"ttfr-£# : ?B±©£&g(Hi© 

-->^{c{^ffl-rs^STii. ^B±{ca^ < ©7 T - 

A-B^H©IBi:ftfflHB8fikttl,^l=^1"S7r-^^o 
IK bTWc 0 A-B»™©fflSftffllcB9^UT^S8B»©i[|*: 

ft bxus^B±©g(5^©33:*^cD^^atti^s z ti:tt ») > ? 
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'<^*r oawwxtf* *©# ; ?a©7 3'-x 

-X h «!: LTOgMS^ : 5 e ttz* COJ^KUT 

TfeiK k©#f#£>fts 0 

© «fc -5 v* - t {c j. ^ ^ wa .> ^^-yujcBg^ Lt z c D 

80RD t CD86<!:CD2 SK-lFCTLA — 4% $ b>K Cft 
#«S ##3? \zmULT^%b<&tm^fr\zti^x^ti^tt%?->fy 

$Ltzft=£%?-7y h\zLtz'bft=?T*ibz 0 zzT^^mmmi'yi- 

Mzm^btz^tl^ APCiCiit -5 CD 8 0S.O'CD8 6 t, % 
©rt V > * - u-try 9 — C* 5 Tfflte±t=fSS1- * C D 2 8 StfC T L A 
-4. ^^^(i*^i^ftxunn^^Cftb>©^<!:^IC55:(*fi|it*U 
<<KT^*#?T*5o ^^©ftSM^Ii, *—>^Hi»<JS 
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Attt^Sr&o^:/?- KE?iJ£Wf £ 7 r - C^^il^-r -5 d <!:;&<T*£ 
###K£?A£raT^*;ftig*OT^SC:i:fr£ x A©7=f-X h • 
8 0&O'CD8 6 iCD2 8&t>*CTLA-4s $bi:ctlbO»?ii 

htcu/c^ig^^$ij®-rs e t9^/j^? ; &7 s y»— ^Eyijn&#^-r»i 
^Lfc^H^-y-y Miu^/jN^-efeSo -cTc^ffij»*j»->*^- 

^^H^Ufc^tll. APC±{-^-T^CD 8 0&tfCD8 * 
0^7'i7>^-L/-lr7 p ^-T'*)ST|fflJ5S±{r^-r-5CD2 8RtfCTLA 

<^T^S^Tfe^o *^B^©^S$iJ^^(i N »-i/^;Wltt<ffi 
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8 {I£l±©££ £8-? 5 >^ A/i^T 0 ^ KEyi]£ffi*rf 5 7 r - y 5 > 

»s-r«cTLA-4KS*-r«$t(*tie^'r**)©-c**)s s&ku *© 

7Sy»EyiJ£UT©<&ttl4 N 2ooCyslim> BCy sB** 
ftLT#?rtS-S*t££UT:fc!}> Cft&2o©Cy sK»fflu:a>fc< 
c!:t6<@©7 S y»fr££SE?iJ*£tj\ £ftT'(4'J>tt< t *> 8®®^? 

* KETUfr ttz, S1£# : ?I4CTLA-4#^©7S 
y &E?iJ «h 14 * * a v - *< (J <b A ifM ^ (t ^ 9 ft& tfitb %> „ 

tzF 2£ 6£<W £ft£ 0 

* 14 F 6 * 'J - Ktt£& iLT, F 2 £ £14 F 6 ©£&«£#«& $ ft 

^©M&^PlS-rStl*©* 3t/tftT£>ft(4* if© «fc -5 tttM»«©in;#-e 
fe«l:<x Sl^©-9-/^7X^7^ V^^7°tri4PM^^ft^lN^ 3>7^- 
a *;l/xbTh U\> #fP,8Ti4Tfflj}&± 
.KSB^SCTLA-4K#t-5ffiCTLA-4ifcf*£LT, UC10- 
4 F 1 0 - 1 ?D-:h;bfc# (7r-; UT 
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^S"r5CTLA-4t:*f-r5tn:l*:i:S^-r*t)OT&*)x *© 

fc f 2 £ fciiEyijs^- 8 icEtt Uz f 6 aw e»ns 0 

SISMOfcgfllfiia^lix 7 r - * o - >«k *) £fc F 2 &CF F 6 O'* 

7*7- KEyij«faj=s^^-t©ir(*«ii*«i#LfcttffiT?*niis ra^fr© 
^mcDte&z mm? * © * 5 -c * *i « £© j: 5 a©i£#-c 

.^Sf *CTLA-4JC*t-r*Jn:CTLA-4fit#t L/T> UC 1 0- 
4F10-1 l*y*n— (7 7 -;>/i^) UT 
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CTLA-4SO*CD8 0£fcliCD8 6<t©i££. &*t>l*CD2 8R 
^CD8 0££liCD8 6 £©*§£*PI*-f<5 ^n>7* 

KE?U©g$M\ 8<i&±©7 ^ /ie©-5 >*"AEW}*A£*ifcfc©£ 
ffll^©Wb<, 1 5fil&±©7 ^ ;i©7 ^AEWjfAStlfc 

*^4#lOAl a<t5#i©Gl y£©Ra (E?i]g©E?"J#-f 1 JC|5« 
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CTLA-4&CFCD8 0*fcl*CD8 6£©*t&^ *Sl>«CD2 8R 
tfCD8 0£fcliCD8 6 £©*£&£ Pl^-f 5:i*<-C^ ^a>7t 

3 V 7 t^-'>3^-^xh° h-7^Mrf x 
th-^©4ft:*it*B»f «bt=>> *©ffi#©ffifliC|g££« 

*5g^-cm^57 7-i?5 yyi*^?^ K?-f 7*5 v-iu 7 7 -^ 

SH©7 r-VO ^-*>figfflpTS6T*5 0 #A$*i«5 
KE5iJOS$li N 8ilEJ±©7 5 Ziffle >^AE?ijj&<jf AS*ifc*>©£ 

n^o^fft u < > 1 5<i^±©7 s y^©7 >^*Aie^j^A$ti^ 
Bicfc^ $ nx t^ni* N i s 7 7 - ©hies * >'< ? kk» a $ tix 

frS>4Si©A 1 a <b5#l©G 1 y tOffl (Ig?i]g©K?iJ#^ 1 KIEtt 
©7 5 y»E9iJH*f^T N Ztl<?tl2 2#§<i:2 3 SB 5) (CI 

51&±©7 5 y^©7 >^i*EW^A£ftT(^S&©tt£t;i;^7 , f- K 
e^-7©M5S(C52a'5T5 ^KiEyij3&<*f— 7© = J*fl|ij!Ui&{fr«# 
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rmt uriiiJt^^T'u- h±icg^tLT{£ffl-f 3-^&tt/d:/^•>^y^ 
lg£3lsIEi±S$ji1-c:£iiJ:- 9 Tx ltt©7 7-y*o-y£«ta-r 
-5-<h*<-C#5o CfDck^iX^ y-->^i£{iJ;oT. ttCTLA-4 

KEFiJ^a^t* SfctoKx in vitrofc 5 lutein vivo©T « y -fe-f^J: o 

K «k o -catiitifc 7 7 -^p-yii, CTLA-4^?i §£©ft $ * 
t*<JS^$tlT^5 0"Cx CTLA-4^(D^'7>^-i/-t7'^ 
- -e* 5 C D 8 0 h 5 C D 8 6 tg&t 5 «tf r> frM^ £ d -t #T £ 

©T^aS^iami^^ia^in vitroT*^7*f- KE?iJ£f#07 T - ? o - 
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*f6BJ!M\ ffiI5EOi/tCTLA-4tn:(**ffl^Tx 7 r - V ? > tr J**<7 

IS* 3 EUH±» ^iil-CiJlckoTs lttC7r-y^n- 

:©J:?tt7^J-i>/Si:j;,T, tJtCTLA-4 

&tt £*© ttfc JC J: t) mm K ft 0 C i § S o 

7*?- FE?iJ£:l&-f £/c#>K s in vitro* 5 lutein vivo©7 y •fe'T&J: o 
TF^X^J-z>^t^^^ £CTLA-4iJt& 
i:^oTg^tL^7 7 -^^o->l4, CTLA-4^?<hl5)^Oiiit* 
1"^C<t*^^$tlT^-5©T\ CTLA-4^?©^7>^-U-t7°^ 
- T'fc 5 C D 8 0 & § C D 8 6 £ft£f S £ 7 £ C <h 

«6tt'<>f *7 -y •IrfJ&K J: 0 7 r- C £ *>T£ S 0 d©i§& 

©'<-r*7?-lr TlJSOgMOgt^^S^at'S^ll 
£© J: ? TtBHaStt<kOllft^ ^ -f > 

OTana^KH^ajg^in vitroT^yf- KE7»J*i#07 r - ? D - 
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f 6 07 5 jm^tiz^r Ymn (Mvmvmm^z) ^sn* 0 

f ©F6E?iJ*ft->fc7 7 -v?|;U *£fc]£*lT^tt^j&< N ^^<CD 

s*>ti5o ra^ij^x^ y --^^-rafcfejia. ^7° 

£(**&*<Sg-C*5 J: ote^-?^ KE5U©$£ N 7 r-^±fr£aBl8© 

7 r - ^ * d - >«t ^tz^f- vw.nm * ©&{*«££«& 

-©.fc 9 »K CD 8 0*SWiCD8 6#?{::*§£U £ £ 

#T£* 0 *©ff£U*E?«ttF2 (i£?iJg©E?iJ#-f 4) T*S 0 
CD80^CD86 ttt lif§£ Ufcv^ Tifflte^Stt-fk-T K 

F6 (E*iJ*©E?iJS^8) 
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#&;Wt?3:U^ ^i§^7 7 -^D->^ cock ottHl^cD&g 

F607; y^^s^rf- ke?ij (se?im©i£?ij§-5f 8 ) *^$ns 0 

8 0£>3lMiCD 8 6 £ £ < teffe®&g&HOT?ch*ISM bth5 t 

0080^0086 ttt Ltto^ N TttH&^gtt-fbf * ^yf - K 
E*J£i#ofc:7 7-£>*D-->fc.&3C4:j&<-c£5o *®2£ U*E3«]W: 
F6 (E5»J^OEyiJS^8) -C*5o 
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EJ6»#JH?£LT«< C£*<T*x CTL A- 4 LTftffl 

Wttgtt^b*3iL< (5-1 0f£) {Sii-TSCi^nftiT^^o 

7 * ^ > h & ^ (i, # >(Dtt,m%mwi$Lmmmz & # -5 aai 

*fSfl5TB^e»^H$tl5T*6-5tt*©^f - K*f— 7I* % ^»©«fS 
^x'J/OJ-i/^xA (DDS) 5©*t6«-m4»&©&BKk S^K^ 
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Rf&HDSJH^tUTflK C£rt<-C£x CTL A- 4*<3.k LTttffi 

££>{^ *©$»*£££!&»■*•* fcfci;:^ ffiI!K£|3!— ft^fcg 

E^p I &©Ba^i=l6^/j:jfeR^^feot%x.^ti-5o U*t>. 

/r'j/<>j->xfA (dds) mom^mm^omm, $e>iz&? 
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S mith t> ( G . P . S aith. S cience. Vol. 249.p386-390(l 
9 9 0)) izzom&ztitz? y- : Jv yyu^7?- K5-f 75 

m& £ *i s 7 7 - h h pm ? * =3 - k-t s ate^ 

(geneffi) rticgfti;:^l;/cg£©^7f- KE?iJK*Bi3-f -5 5 

£®Efll#-t l dpm ©7 $ y K®— &EyiJ*3* Lfc„ -©—ft 
E?1©2 2#1©A 1 at2.3#SOG 1 y Offliz? >^A/j:7 .= /g?E 

^UfcJB-c^-TSo iyt«tc*>su<^7? L K© 

©±§il*-<°IiiT^^o ^H©X? ij - ->yi;§^/:7 t->'5 >?*A^ 
7f- 75 U -teNishi, Saya£ (T.Nishi HifcE^ Vol. 1 1 N 
P 9 5- 1 0 0(1 9 9 3)) Mmbtz$><DT\ CtKiSmithbir^T 

^ (geneM) ft© N E2&JS©E3njS^ 1 © 2 2#g©A 1 a t 2 3§@© 
G 1 y©^Cl 53£g©5>^A&7 ^ yiEEyiJlc^JE-rSitfi^^ffA 
£ftT. pm? cbc© 1 5^£©7 S y®?^14^L^^T^^-r-5 
«t-5^Stf-$*iA:t)0-cfeS 0 c©l 5^S©5 >fri>ti'<-75- Yfttt 
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iBi©#awe^*f«jffl^*i6ffla«-«!»i4>R^4>o < i:*>ie»n*o 

Smithb. (G. P. Smith, Science, Vol. 24 9.p386-390(l 
9 9 0)) IC£Dfg£$ft£7 r-y^^AW K5>f7*5 'J -I*, 

(genelH) rtKiWlcfcbfcgS©^??- KE^JM^t-^ 5 >**A/«£it 

©^yf- K^ : ?^^^^-e^•r§ck?l;!Sit$n^^)©T•feSo eta 

E?iJ©2 2#i©Al a<h2 3#i©Gl y ©RBK 5 >?Al3i7 i J ME. 

Y? 4 7y V — (iNishi N Saya£ (T. Nishi HHE^ Vol. IK 
P 9 5-1 0 0(1 9 9 3)) ML/ttce, C S mith bi^i-jT 

$a£ $ ttfc^&c ck 0 fts $ n/c t> ©•?& * 0 c © 7 7 - v 5 > ^ 

^ (genen) ft©. E^^OE^Jf^ 1 © 2 2#g©A 1 a <h 2 3#@© 
G 1 y ©Falic 1 5^S©5 VVLH7 X yifEWcttfc^safiH^JfA 
SftTs pn^>/^<i:C©l 5^S©7^ y»*<»^ufcjB-cig^-r* 
<k?Ki£H-£ft/ck©T£>£ 0 col 5^S©7 YftT^ 
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7 7 -i?<DpW? >'<9PHZ&&+Z7 y- : J (fd-tet) £<%[e]©X?II 
*%W<DEftl^ CD 8 0tCTLA-4hZ^teznc,<Dft?tm& 

?z$=f tm^m hx&umm m ke?ij* t,o7r-> 

^o-y^^^c<!:-C*)^o * £ TUtfeflJ 1 IC^ Lfc 7 T - 7 > ^ A'* 
7> K7<7*7 'J-©** U-^y^ 5tV7XCTLA-4*y 
-^Hfcft (7r-S>> f i>«fcO»A:UC10-4F10-ll)«- 

7ii. ctla- Aft^cDfcmmmztiz^fttmmm&zft-ix^ 

^ «k •? * ^ - 7 % C D 8 0 £ tz It C D 8 .6 4HvfcK3fc U C 

TLA-4^tCD8 Ofc^fcttCDS 6»?iOfiIftSi:g»$ 
^M.**^ *S^liCD 8 Oft^fcttCD 8 6#^i::ftt>^©->/i-/l/ ■ 

©SHfr&fr-afco C©»firCfflt*fcCTLA-4- I g&tfCD-8 0- I 
g*^ 5£^M: N Linsley£ (J. Exp. Med. Vol. 174.P561-5 
6 9(1 99 1)) (DJjfelz'ittiXifeM LfzCT L A — 4 — I g&tfCD8 
0- I g©*y 7ite?ifK'^pCDM8(cSa^^c^7 , 7 7>^ K (_k 
» (ft*$&£Effi) «k*)«#) ^ tnf*lDEAE-f+Xh7>il%ffl 
<^T C 0 S 7 toJ&Kitfc^SASU 7 2 B#H»©±» J: ^nf-O 

lf9 6-5x;b©E I A 7* I/- h K mm) CO. 0 
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#38BJ3©SWM\ CD80i:CTLA - 4 fo5l^i±Z.tl<o®ftirtffl$L 

-ivl/ftft (7r-i>> f i>«k»)l»A:UC10-4F10-ll) £ 

^©ffif*K4#Kfl<j|;:jg£-r5 7 r-^cOpIUK^tiS 1 5S&g©*^- 

ft £ 0 C©S5^liiJ^> K^O|§5f / pfflguaT*)'5©T i 7T- 

TLA-4^tCD80^*fc{iCD86^?<k ©*§5ftffl K 
4*.*jK £>S^(iCD8 0^*^(40 0 8 6^C<5Ft, ^©- >/^-yu • 

£-f\ X? y-->^ICffl^/cC©5tft:©#^tt^|^^^^ to ( rN 
©»ft*ff ofco COj|Ml^CTLA-4- I gRtfCD-8 0- I 
S*> 5#?{* % Linsleyb (J. Exp. Med. Vol. 174.p561-5 
6 9(1 9 9 1)) 0»l$otf«ltCTLA-4-I g£U*CD8 
0 - I g©*y 7«fe^»rfr*pCDM8{=ffl*ji^lSS7*5X$ K (± 
S (tt^&SW) «kU«C%) tnf*lDEAE-f*7h5^ffl 

c o s 7 mfeizzk&?m\&. mm 7 2 i^iatft©±»«t ^nfo 

A-ir7ro-x (7 7 ^7y7tt) *^T»«ILfc fcOfcftffl Lfco 
Sf960x;boEIA/U-h K mm) KO.O 
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2%NaN 3 ^50mMh'JX-HCK pH7.5> 150mMN 
a C 1 (TBS) I g (2 0 0 n g/m 1 ) £ 

l*i;l/fcfc»j5 0/£ 1#&U 3 7°C-C1^S^^. 0. 5%Tween 
2 0££fr5 OmM N 'Jx-HC K pH7.5> 150 mM NaCl (T 
B ST) T'&^Ufco ^Oi/l/Cl^WT^i > (B S A) £2 5 
0//l#£U 3 7°CTira^$-ti-T-7X+>^ToA:o #^x;U 
£ T B S TTftM. T B S TH* OilgJ^fR LfcfctT OxCTLA- 
?n-^;l,ft;ft£l ^jn/Ufc/r*} 100/il»ftU 3 7°CTlBf 
TBSTWL/: 0 ^ITBSt2 0 On g/ml M 
L^t^^y^liL/cv^xCD 8 0- I g^l^x^fc!)5 0 # 1 # 
&U 3 7°CTlB#p B ^C^, TBSTWbfc 0 MCTBST10 

(Leinco Technologies Ltd.. = X- U ) £M&T' 1 TOSfix TBS 

ft&H. *IK) £Jnx.!&7fc£4 0 5 nmZMfebtZo IMatiii;? 
* X C T L A - 4 * y * o - ± ;Uttflc©ft fc> 0 II C £ HI D T «f V * 

(^Ax^-ifiiyicD^Ty^^^A (3 3~ 
5 5%) &fnli#£PBS!i#UTiSffrL^t>0) £fflW; 0 
SI 1 tC^-T J: o H N ::T'ffl^Sv)7 CTLA-4^/?n-^;uft 
*liCTLA-4-Ig«i:CD80-I g ©*S££^£KPIgi*-£ C 

ttSl/fco 

^teW2K:*LfcCTLA-4- I giCD8 0- I g co&££PI^-r 
SffiC TL A- 4ifi:f*£flH*T\ VATKwttmzVt^xmzm 1 
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2KNaN s ££tr5 OmMhU*-HC U PH7.5. 1 5 0 mM N 
a C 1 (TBS) «lfcCTLA-4-I g (2 0 0 n g/m ] ) £ 

1 V^JU&tzV 5 0 fi 1#&U 3 7°CTl!fK'^ 0.5%Tween 

2 0£#fr5 OmM h'Jx-HCK pH 7. 5, 150mM NaCl (T 
BST) "CSt^Lfco §fx/H:l««»7/l'7; > (BSA) 2 5 
CUltf&U 3 7°CT'l^RC$-tiT-7X+>^ffofCo S-^-xyU 
£T B S TBST'f* Lfcffi^ * X C T L A - 
4*y ?n-:h;U5t&£l £x;l/fcfc<? 1 0 0 H 1 U 3 7°CT1B# 

TBST«l/:o WTBSt2 0 0ng/ml Kftfc 
L/ch'^-^>^|^U^vt7XCD8 0- I g*lfx^fc»)5 0 # 1 # 
£U 3 7«eTll#|BJK£8U TBSm#lfc. *»i=tbs-cio 

( Leinco Technologies Ltd. , * X- U ) ^g^T 1 1 l$|HJKJ6; N TBS 

^ X C T L A - 4 ^ y ^ o -^-;u^©ftt> D C OiJtft b7>T 7 ^ 
-r^T-fe^/NAX^-tit^ (AAx^-iMiT^-^A (3 3~ 

5 5%) Hfaii^*PBSiis*u-ca«fUfefc0) £^wc 0 -^ois, 

ftteCTLA-4-Ig<!:CD80-I g O^^-^CPIS^^ - 

mmm2\Z7jkLtzCTLA- A - I giCD8 0 - I gO^^PUt 
3!/t C T L A - 4 l/tttSrffl (,>T. HTi:*nSCti£ o THJfcflJ 1 
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5mm©y5xf 9 ;77°b- K (g$#?7^ JKJSO llttv^xCTL A 
-4*y *n-*;i/ifi;#*ltfc*fcD 1 0 ju g/m l*lml3-fU 
7 7 -/7>^AWK7'f/7 l J- (1.2xlO I2 TU) i:4tT* 
1 6l$IBIKJ6<fc-frfco :©^U-h*TBSTTft^ m&Ltifr^lz 
7 0. IN HC 1 -**'J pH2. 2 (lmg/m 

1 B S A, 0. lmg/m 1 7i;-;H/-; F (f^, - a - 3 -^)) 

U HJJRSL pH9.1©h'U-HCl TtffDLfco 'fibft 

Kffl^Sfcv^zCTLA-^y ^ p-^;U£tft<DS£5 #g. 1 jtzgt 
«?>L/j:*^|S|i;ai^ft3iiff^N ck9&<#liift<wft-?'7XCTLA 
- 4 * y * a 5 7 r - £*®*SiJ**T tz 0 

H4ftfc7 7 -^5 StlO^n-ycotxTEL I S A&£ffit,^c-& 
X? U-->^(to^ 0 Smith t><D-ftm (G. P. Smith Method in 
Enzymology Vol. 217 p228-257(1993\7*7f^y;77' 
i^x) i:fitl^S!lt§7 7-y (4xl 0 9 tfl>;f >/7^;t//4 0 a 1 ) 
^9 6 7x;i,EL I SA7°b- K Ot^-?^ K %m H4°CTl 
^-^U TBSTT'^U 0.0 2KNaN Sx lKBSA££fc 
5 0 mM h 'J X-HC U pH7. 5. 150 mM NaCl ^l-7x;^ 
tz*) 10 0 fx ljn*.. S£t2^7'D7^U:o -©7° U- h£T B S 
TTft*Sfc, £tv7XCTLA-4^y * o-^M/t& (2 0 0ng/m 

TB ST 2 5 OfSKftRLfcTVU*? U 7 *x*7 T-**IS«©{ft/NA 
3fc*8U p -~ h D7 x-;U>J >®?^- h 'J 7A7n7RM| (ftft 
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*n— 1 ft* (5 lOu g/m 1 *lm 1 3 - h U 
7 7 -^>n^f K5-f7*7 U- (1.2xl0 12 TU) t4VT 
1 6l$raEi6$-£fc 0 :©yi/-h*TBSTtftJWI % S&U/^ofc 
7t-J>*1X*)I»*s 0.1N HCl-/U5/>, PH2.2 (lmg/m 
1 BSA, O.lmg/ral 7 i7 -;I/U-y K (^3^ -a-a-*)) 

U @iR»x pH9. 1© h 'JX-HC 1 T*f0Lto 'f§t>ft 
tz7 r-^BIK9 1 k a n -&fcgu 
Cffl^'5!aV7XCTLA-4 ; &y ? p -^^StftOi* 5 /zg. 1 ugt 

- 4 * y * p -T^l/fctt * 5 7 T - Vomtfkfi tz a 

»J-->^?f o fc 0 Smith ^OJS (G. P. Smith Method in 
Enzymology Vol. 217 p228-257(1993)x T^f : $-y^7° 
\sX) Izm^MLtz&y 7-V (4X1 0 9 h*'J^>/^i;U/4 Owl) 
^9 67x;l/EL I S A 7*1/- h (£3c<-?5-r K KA°CX~l 
HfeTn-hU TBSTWU 0.02KNaN s% lKBS"A££fr 
5 OmM h 'J X-HC U pH7.5. 150mM NaCl^l-Jx;^ 

100/* ltJDx.s SflT2li#H7*ay*Lfco :<07*U- h£TBS 
TT8fe£8U St-77XCTLA-4^-y ? o-^/Uftft (2 0 0 n g/m 
l/7x;u/i 0 0/z 1) *Jn«fiTli^ia5«;$*fco TBSTW 

TBS-C2 5 0^C^f?LfcT;l/*'J7*X^7r— t*aK©in:^A 
**-IgGttft (if-O^K rt'J7*;u^7) £gfiT 1 B3flS5fS N 
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Sv)XCTLA-4 ; t; * o-^i/LftiSJEl-f £7 r- v 1 * a->;&< 
&fefll4 : r-i?t a->©J?A^7*^ K©7 ^ ^® 

SfiEKSSSEfllKloi^T* -£fl<eft©7 r-'^^^D NA^ Smith £©:fr 
i£ (G. P. Smith. Method in Enzymology, Vol. 2 1 7 N p 2 2 8 - 2 
5 7(1 9 9 3K 7*fi7^U7) Kft^TEliKU EyiJ&©Eyij# 
^2i:/Tt^DNA?:7'7^7-iLT N Applied B iosystemsft© 3 
7 3 A- 3 6 S DNA->-^x>if-^^xaKJfi»EyiJ©W4ff*fT-5 
/Co -©7°^ v-liE?iM©E?iJ#-tl K^L/c7 ^ /®E?"J©3 7# 
©P r ofr£4 l#©A snOlii:^t^feOT^5o &R&SE31 
©fl¥#r©fS£x Ctlt>©7T-v ; ^n->© N E?»J^©EyiJ#-f- 1 fcjjvr 
pm*>/<*©2 2*l©Al a£23#i©Gl y ©MK£*ft*7 S 
>KE?iJ*f— 7li N E*J#^3fr&8fc*-*-6«S©7$ yKEfllKfl- 
a$ft5:i*<IB$nfcB dtl£©7 ^ y&E?iJ£CTL A - 4 ©7 ^ 
^KEyiJ£JttfcUfcj&^ *tPy-liito^WiN,t 0 CtLt>©T^y 
KEyiJ©*f—7*Sln^-ro CtLt>©7 5 yKEJlJtf— 
*'ttFl (E*]#^3) , F2 (E*JS*f4) , F3 (E7>JS^5) N F 
4 (E?iJS^6) N F5 (E7UM7) &t>*F6 (E?iJ#*f8) tUK 
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ftv v X C T L A - 4 * J >? u tKfc? £ 7 7 - ! J 5 u - >i)< 

2 lmmmx-ztz (02) 0 

^«Effl4 : '<>i>^ftfc77-J?^ p->©# A^7°f" K©7 i ;i 
E?']©&£ 

SttKttSEyiJUo^TN *ftfn©7 r-^^b DNA£ Smith £>©# 

6 (G. P. Smith. Method in Enzymology, Vol. 2 1 7> p 2 2 8 - 2 
5 7(1 9 9 3 X 7*f; viffV*) Kft^TlHlJRU EJiJ£©E?iJS 
•f2 lw^f£fifcDNA£7'5'f LTx Applied B iosystemsfct© 3 

7 3 A- 3 6 S DNA->-^x>f- *ffl^TStK*SSEyiJ©»«f*?f -a 
/Co C©7°^ -7-{*E9iJ^OEfiJ#-tl (C^UfcT ^ y^E?iJ©3 7S 
® P r o *5 4 1 #.© A s. n ©ffi«J:i*tfS"*- * t> OT'S5 0 &&&SE7IJ 
®#*r©li£ N :ftiO77-y^D->0 N E»©E?iJ#-*§- 1 Kfjk-t 
pB^W^O2 2t§(0A 1 a £2 3#g©G 1 y ©H»::£*ftS 7 i 
yKE?iJ*f— EyiJM3fr£8K^-f 6«»©7 ^ yg?E?ijt:# 
SI$ti£C£a<fflgs:$ftfc 0 Ctl£©7 $ y ME^iJ^CTLA- 4©7 ^ 

KEy«JO*f— 7*81 IZTfsto Cti£>©7 i yKE?iJ*f— 7fc % Ztl 
**IF1 (E7IJW3) x F2 (E?iJ#^4) . F3 (EyiJM5) N F 

4 (E?iJ#^6) N F5 (E?iJ#^f7) &tfF6 (E3WI8) t U J£t 
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F 1 : Gly Leu His Ser Arg Cys His He Gly Arg Asp Cys Ser Ser Ala 

F 2 : Gly Phe Val Cys Ser Gly He Phe Ala Val Gly Val Gly Arg Cys 

F 3 : Ser Cys Val Phe His His Ser Gly Arg Tyr Trp Gly Arg Cys Val 

F 4 : His Tyr Gly Asp Cys Arg Tyr Asp Leu Gly Ser Cys Arg Gly Ala 

F 5 : Ala Cys Val Met Tyr Asp Phe Val Leu Arg Gly Met Cys Ala Arg 

F 6 : Ala Pro Gly Val Arg Leu Gly Cys Ala Val Leu Gly Arg Tyr Cys 

: 7 7 X C T L A - 4 * J t n -^Uftft tom 

nmm a ic^ Lfz*ti*ti®*f—7 *< N ftmrnzmv v * c t l a - 

tt®^ltli^»J3(C^UfcEL I S A&fcj; K>Ur>tz 0 m&ziy hn- 

«5i5tv^xCD 2 8£tft (7 r- ^ y^s. lJ->i>jL:*) fcitf/xA 

*©*I3I, F 2EyiJ*»^1- 5 7 r - 5* <t F 6 E?"J£f§3!il-S 7 7 - yfr 
&*)1k<fcW7.CTLk-4*:J ^a-t/Wig^L, F lE^K 
F 4 SETOFF 5E?iJ*3&3|-f S&7 r-S>(*S < R£T 5 d 
fco F3E?iJ^M^-r^7 r -^(i$t>lcli<SjSL/c (HI 3) 0 
*>\ C © F 2 E*J *56^-T 5 7 r - V £ ±mm & E scherichia 
coli F2 [FERM BP-6 0 0 9] tit, *tz. F §W.J\)%^? 
£7 r- ^£H£-r&;*;Ji§Ka< Escherichia coli F6 [FERM BP 
-6 0 1 03 t. L"T\ 1997^4^14B (IgSJf&B ; 1 9 9 7^7^ 
4 Bi:**i**ft'$IWM^JBP- 1 6 19 2-t4>«J:a f »P- 1 6 1 9 3"t 
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F 1 : Gly Leu His Ser Arg Cys His He Gly Arg Asp Cys Ser Ser Ala 

F 2 : Gly Phe Val Cys Ser Gly He Phe Ala Val Gly Val Gly Arg Cys 

F 3 : Ser Cys Val Phe His His Ser Gly Arg Tyr Trp Gly Arg Cys Val 

F 4 : His Tyr Gly Asp Cys Arg Tyr Asp Leu Gly Ser Cys Arg Gly Ala 

F 5 : Ala Cys Val Met Tyr Asp Phe Val Leu Arg Gly Met Cys Ala Arg 

F 6 : Ala Pro Gly Val Arg Leu Gly Cys Ala Val Leu Gly Arg Tyr Cys 
%MEfl]5 : ^e^-7ita-7^XCTLA-4 ; E-y * n-TVHfcft:£®|§ 

nw\ 4iz7Ts Ltzzti-eno*?-? ^ ^rwi^^x ctla- 
&<Dmmnmm3\z7jKbtzEL i s Afejcioff »tt3>hn- 

gG^ffl^fc, ttHiKftJCWtrt^Ax^- I gGin;#*fflt,>fc 0 

e k , 9§i<5t^77 > CTLA-4 ; ey *n~*-;Hitfc£KjSU F lE?ik 
F 4 ETOtf F 5 WM*#&tZ & 7 T - 'J (ill < KJfc-T £ d «b tffcfr o 
fc e £tz, F3E^J£38Srf*7 7-i?l*$e>KSS<K£Ufc (H3) 0 
ZOF 2E^J^*S-r*7 7-^*S^-r-5?<»B*<Escherichia 
coli F2 [FERM BP-6 0 0 9] <tLT N F 6 E?iJ£f£3tt- 

£7 7-2>&6&"$- 3 *S§S;6< Escherichia coli F6 [FERM BP 
-6 0 10] tLTs 19975M/U4B (WB ; 1 9 9 7^7^ 
4HJ:*n^n«XWBI**P-l 6 1 9 2^fcJ;tflf§P - 1 6 1 9 3^ 
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II^l 5 L^c J: -5 <$W\'&z>titz 6 SSOE5U*ISS-r S 7 r - 

<^jK CTLA-4^<Dt^o-^ilT, CTL A- A^tmmcD 

HiSKteBalb/cv^x (6i^) (1H4E) > 7 r --^(± 

Smith £©#& (G. P. S mith. Method in Ehzymology, Vol. 2 1 7 N 
p228-257(1993)s 7Af;y^U7) KffcoTftSIUfco 

l ^ l ^r-^ (W.T.)410tfg(2 0 0ju l/PBS)ttErt&4 
8$MB&£9 B'i'iW^t-yi/- Hri^xHfcf) 1.5x10 s 

mii&ftau ttisufcw. t.©7 r-^fcitfF i~f 6©ge?ij£ig§?-r 

S^r-y^dfJk^jRKO. 0 1 5*^5 ^g/ml irttSi-jUJax.. It2 
00/M (1 0%FCS£^trRPMI 1 6 4 0£«l) £ U 

*-h&v 3B^3 7°C. 5%C02©^frT^**ffofco £«&718 
MBu(C[ 3 H]^^ 'J"y (0.5tfCi/well) T^<JUXy<Jlt:ff^\ *A"^ 
-^X*-T*Hlfe£|5]iRU [ 3 H] f-* ^ >©«&**£&{*•>>?- 
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^xmmm^m (*#*o<ifTinKiT§i#3^ (§&m#^-3 0 5) ) 
c mm a \z ct *) §re $ tix ^ § o 

W CTLA-4^?0* ; eo-^LT> C T L A - 4 ft^iRfilC!) 

^{C(iBalb/cv7X (6ii^) fcfflt,* (1S4E) x 7 r --^{i 
Smith (G. P. S mith, Method in Enzymology, Vol. 2 17s 
P228-257C1993), 7^f. -y^7°L/X) tlffi-,T»fi!Ufco 
7r-i><9*t± N 7"nf"-f >7y-fe-f*y h O'^^ K) £ffl(^T^ifiL 

(W. T.)£10jE£g(200ja l/PBS)KErtft4 
L/Cc S^4iiTOtc§-77xg;0^iSir^oTMiHI}S^aiL, CO 
BMaill&*9 6 *:c;i/a;i/f- + -7"u- 1 7i;u&/- 9 1. 5 x l o 5 

ama^au fitsgu/cw. T.cD7 7 -^fcj:^Fi~F6oie^^it 

7-P%mm&0. 0 1 5fr£5 // g/m 1 ICteSi^Kjlja^ ft 2 
OOw 1 (1 OKFCS£#tfRPMI 1 6 4 0**6) £ U% &-fr>7* 

^-h&v 3BPa^37°C, 5%C0 2 ©^#Ti^S^ffo/Co £81*718 
^MffIlc[ 3 H]f- * y> (0. 5#Ci/well) T^l/X-^/U^fri^ -trA/^ 
-^X*-T'SBBS£ln]iKU [ 3 H] f- S S>>Ott 
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*tmi*> fi n F3. F4> F5@e?'j^^-r^7 r -> ! »x.^p(i, 
w. t. 7T-i?*kztz&tmm&<Dm&\sfrmibs>nttfr^tzti<^ f 2 

c t ^ t> f 2 a. cf f 6 m.n £ usa-r 577-^1:11 T«Bja©stis^s 

^M5T'T«ii51$iJ^gtt*^L^s F2&tfF6Se?iJ£?£§!-f £ 
77-yoCTLA-40UW-T*57«7XCD8 0 

IS^ffittO-ffFfflSliEL I S Afc*ffltofc 0 . F2fc<^F 6K?iJ££§ftt- 
(4x1 0 9 h"'JtW-7x;l//4 0 ju 1) *9 6*x/i,EL I 
SA7*b- h (ft£^-?5^ K Ig) (C4°CTlBftT=i- h U 1% 
B S A*£fc5 OmMF'Jx-HCK pH7.5s 150mM NaCl 
(TBS) tIST2Wo y Hfco COyb- b£TB STW 
ft. PBSttf?Ofc77XCD8 0- Ig£200ngfr&l-0 00n 
g/3 5M2n*.x li&TlW^S^fco TBSTTM, TBS 
T'l 0 OmzftmLtzTJlsi] V.7*X9 7 7 — m&Oftt b I gGfttt 

*P-- ^^-/M yg^ h 'J AA*fP«!I*Jn^R*S4 0 5 nm 

o-i g»=»a«cffflti{r*s^-rsc<!:*<itBsnfc (125)0 

fti::<0F27 7 -y©CD8 0- I g^©*t£©&Mtt£3-S/cttf:\ 
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it5Slis Fh F3^ F4. F5W.mZ¥£m-fZ7T-i?%tiaz_tzMl^ 

w. t. ? T-vzim^tzfttmmvm&Lfrmib^fttifr-itzt,^ F2 

«fc F 6 mtzmmt 5? 7 - W. T. 7 7 - 

iiil : F2&tfF6IE?iJ£Wlf-3 7T-^0^<77>CD8 0^©i£& 
77-y©CTLA-4OUty^-^^7')7CD8 0i:Jtt5^ 

Z>7r-iS (4X1 0 9 f;^>/^i;u/4 OiU 1 ) £9 Gv^JlEL I 
S A7U- h (tt^-^^ K m^) KUtTlBfcTn- hU 1M 
BSA^tr50mMhn-HCK pH7.5. 150mMNaCl 
(TBS) T'Sg-C2Wo 7 ^U; 0 :oyu-KTBST» 
SU PBST"^rf?Ufcv^xCD8 0-.I g£2 0 0 n gfrc, 1 -0 0 0 n 
g/3 5/zljQ;i N mfiTl^Si^^-lir^o TBSTt'^^ TBS 
-CI 0 0&\Z%mLtz7J\st>V.7*x?7 7-*Mm®VLt b I gG^ 

5p--hn7x^;HJ y&T- h ij v AA*ft«r*Snil!R*:K 4 0 5 n m 

0-1 g^ilg«c^^(i|S^-r^C <i:^5ie$tlfc (EI5) o 
fti::cF27 7 -^CD80- I g^©M&©4#Jltt£*SA:#>l;: N 
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F 2E?iJ£ie3|-r<57r-S>*=i- h Lfc7l/- H:SUWXCD8 
O-Ig^ 7^xCTLA-4-Igs h M gG<t©£jfc£ N 
i:i^Si:jS-,TEL I SAaiaf)t^lT-pfc„ F2 
IS^iJ^^^^"^ 7 r-yii7'J^CD 8 0—1 gOfcftgWKRfc-rac 

<tjMisg-e£fc (06) o 

^ftffi 8 : f 2mm%%mtz>7 7 -y® t bCDso - 1 gtog^i 

»J7T'liF277-^7OxCD80- I g £#gWK|g&-f * 

C©F2E?iJ*563i1-*7r-^*<t hCD8 0 

TtfcltLfco t HCD8 0- I gvmmz&ti-oTlU Linsleyt,©^^ 
(J. Exp. Med. Vol. 173s P721-730C199D) i:|,T, 
b hCD8 OOffllS^hV'f ^it MgCr 1 
£Lfc 0 COgi^iCTfr^p CDM8Cli*ii*tlA:563i7'7X$ K 
DEAE-f+X h^va^ffllNTCOS 7fB5&Kijt£?2£A&. i§ 
87 2B#p B mo±?it£<9 7 p nf >A-tr7 7 a-x (7 r ;l/v»>Tit) £ 
ffll^Tb hCD8 0- I g^Slfc. COcfcoiCUTMUfcb hCD 
8 0 - I g*flH\ F2E?iJ£Hg|-f £7 r -^©b h C D 8 0 — I g^ 
©*S&S&3n V77.CTLA-4- I gSO'k h I gGZm&W&t L 
Tffl^fct;:^ H7{i^TJ;^lc N F2E^iJ^^-r^7 T -^(i-7 7 
XCD8 0- I g<tlal^{:b h C D 8 0 — I g t Z z. tfr 

mmZtltZo Z(D&mU F2E71J£SSS1-57t-*M\ thO^i 

9 = a^P'J Afegvtf 5F 2&tf F 6EfiJ*»S-r 

* 7 T - >>© Tffll&itJIj|HJ»ffi& 

nmm 6 -c f 2 sot 6 m^^m-rz^y 7 - vfrrmmmmtmrn 
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F 2®Zm*&m-fZ7 r-^*3- b LtizTls- H:#UTV7*CD8 
0-IgsV^xCTLA-4-Igs thl gG<kOK*6*> #HJfe#J 
i:«^ai:fi£oTEL I SAmz&VfciiZ'n^tZo ZO&m, F2 
E?iJ£f£§l-f £7 r-^livi7XCD8 0- I gO^SWICR^SC 
<t^5IET#/c (BI6) o 

MffiiL : F 2E9iJ*HS-r«7 7 -y©t hCD8 0-I gtOfi^tt 
3O&0iJ7T'(iF2 7y-v ; #-7 97;CD8 0- I g <fc4#gttH££-r* 

C©F 2E.n*¥£mtZ>7 r-Wt h CD 8 0 
-I g£#gftiC£££-f HSfe{?ij7> 11 5 i::^ 
T&!*Lfc 0 fchCD8 0-Ig©a»i:*fc-9TI±, LinsleybCD^S 
(J. Exp. Med. Vol. 173^ p721-730(199D) CftoT. 
b hCD8 0©Wb7^>it h Ig Cr l1Stt£0ltt£«£?*;» 
3SLfc„- -©14^itfi?liff^^pCDM8(wffl^.iA^n^^7 0 7X$ K 
DEAE-f47h7>a*ffl^TCOS 7 Sffl§SC:it£?gAgL ig 
*7 2B#HJS60±»J:»j7 , nT-f >A-fe7ro-x (7r-/W->7tt) £ 
ffl^Tfc h CD 8 0- I g^ttSUfco :®J:oia«U:h hCD 
8 0-1 g£fflt,^ F 2 IS?iJ £H31-t& 7 hCD80-Ig-\ 
©&&Stt£, V7XCTLA-4 - I g&tfh h I gG^lttt*fJia<!:L 
TH^fct:^ H7K^-ri9ic. F2E^iJ^^-r^7 7 -> ; ii-77 
XCD8 0- I girled t hCD8 0 - I g <bftlitti;:££-f 5 d £*< 

mmzntzo coissii, F2Eyij*5§si-*7r-^i^ t h©&g^ 

577- i>© TIQJgitiaffljft j£& 



23 



WO 98/46739 



PCT/JP97/02540 



?>'<?£ffll\ in vitroOr<^$iJ^-CliC07 y-if? >;<tKF 2* 

LT> Vf•--A^:F2*S^^W:F6E?lJ£5g£?■ 
airBalb/cv^XKftUTgyP'; Vf— A£l 0 g (1 0 0 # 1 /7 
> h^7f a A>KF I A)) &T£Hl/fco &54im&K& 

^vx£Q%m\z'&-oTi&mMfatmm i ) ym&mthbtio *mmmx 

li - ® MM £ IS Sg & 9 6 7 i ;u tj ;u f- + - 7° u - h \z 1 7 fc 0 
1. 5 x 1 0 U §-^^7°;Hrl|§P>J 7>-A£3 g/m 1 

T-SJDU F 2&tfF 6E?iJ£f£g|-r5 7 r-v^gsftrfSBtJIJ!* (§7y 
-vOitai«l/ig/ral) N V^-AgJoilHl^ la^s 2 

aao3a5i:asi/fc. mmmtvx. w.T.7 7 -^eii]U:o 

F 2&tf F 6E?iJ£Si!l3t«7 r-^ttx Tffl8ao^#iW«i§i«^ 
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in vitroOr^MTIiC07r-^^>'^^ICF2fc 
S^I4F6EyiJ*<ieSLfcfeO*ffl^fco -?£9H»J6Tte. ffilStl, 

WVt&WMMb LT N 7 7-^<tte£<#l£:SttII (£$9P U '/^- A) £ 

^iTBalb/cv^XKflUTsilF'J «/f— A£l 0 // g (100//1/7 

li-©MiSS^iS^'9 6 I i7x;i/^;Uf- + -7 , U'- h \z 1 0 
1. 5 x l O'ttKft&U &^>7Vl/i;:Mi<.J 7>-A£3 a g/m 1 
T«DU F2RO*F6IS^J^^-r^7T-^^^n1-^^^ (§7 7 
-•^©?Sfln*teljUg/ml) .WJy'f— A»i:lH|B# N lBi, 2 
B^©3iif3iI^U^o itm^ibT, W. T. 7 7 -^»lfc 0 
^SOT©^liHSfeM6ir^o/Co ^oglx H8{c^t-c}:-3(i, ft ft] 

F2MF6l2?ij^in77-^^ T«©ttII#Jllfttt^M» 

^fefflJ i o : T®vmjmm%QiKisvz f 2&# f 6Eyij*^i-*«- 

7 7-S>©Hr7'*-ftfttt 

F2&D f F6i2^J^^-r§§7 r -^(i, ^^iJ5lc^-r^:?(l N ft 
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■?7XCTLA-4*y ? o~*-;i4jfc#<!:gj6U *>F 2E?iJ£f6 

lt57 7 -^lt ^flE<W7JC^-r«k-5lcv«>xCD8 0- I gct^Mft 
lw^1-« 0 * C T^Jfgfll 9 lc*£ft/cF 2S.OT 6 E?iJ£3g§|-r£&7 7 

£©*§£*£ ■^SrSH'^fcttl::^ IttJ9t'^f:F 2&tfF6E?iJ£ 
Mt^§7 7 -y0Ttti§i«^tti:^t5> CD8 0-Ig, C 
D8 6- I gQ%m*Ml£btZo 
Balb/c^^x^UTJEWPU /f— A*5 0 jagCl 0 0 <i 1 /P B S)ffl| 

1 0 5 !fflia{C#&U §-9->y;H:H9Pyy^-A3//g/ml £F2&£ 
l^4F6EfiJ*|g31UTl>57 7-^(l ^g/m l)<tCD8 0- I g£ 
.fcliCD86-Ig*fc tePtttftRS ilThF-Ig^O^blwg/ml 

*©*£H, E9n^1-«k9lwF2E9iJ*l63l-r«7T-yi^ CD8 0 

- I g^STTIi^ L < T«eiSii5t»J»fStt*<ll«$nx C D 8 6 - I g£ 
£T-Cli x CD8 0-I gO#^O4 0«SKOIl**<IBJ6e>nfc«, Mak 
£©«£t::j:*£ s CTLA-4it£^£y ^7<> hLfc-7$*-et*T 
«K© flM«&ttft«<«>* d 0 , ^« 3 - 4 am-CJEt:-*-* c & 

(Science Vol. 2 7 0 . p9 8 5 ( 1 9 9 5 )X CTL A- 4£**<T|B 

80UctN|iCD86i:CTLA-4 ©*§£ftffl leg* Lfcg*. TSffiM 

- s>*<. c t l a - 4 © T«eia©gtt{b»w*f-r s ^©ftffl^a^ u*: 
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mtZ>7 7 -S>li % llSfe0iJ7K*-f cfc^tcv^xCDS 0- I gi^gft 
-^©TMi^Mgtt^ Cft£©U-b;7^ — "J ^7'> YtftLtzfc 

j&o&gfrtofrzm^ztztbiz^ mt^m9v^tzF 2&#f 6ie?ij£ 
%mtz&7 7-voTmMi%mmm%mzititz, cD8o-ig, c 
D8 6- 1 gcom^m^btzo 

Balb/c^XKftUTM'J Vf— A*50Ag(100#l/PBS)M 

u &^ 4 anuas^ * * «t o nm\z&-> xmmmmm\a uz 0 

«M-eii, :©Sti»9 6C^^t-7'L'-M:i. 5x 
10 5 »:^U &1f>7;WC*§§IF'Jy*^-A3#g/ml <fcF2&£ 
^«F6E?lJ*l8SLT^*7r-^(l ug/m l)tCD8 O-.I g£ 
fcliCD8 6- I gttzimmmtLXh h- Ig£OfrSljug/ml 
T&fln U gfflgtfj 6 T'&^/c^&Kfto T rmi&igmmfs&zm^tzo 
ia9K*1%k?KF2E^J£36£1-37r-S>M: N CD 8 0 
- lg#STTI4#U< T«iiM$iJg!cStt^Pl§$ns CD 8 6- I gft 
ST-Cli, CD8 0-I g©*&©4 OK£K0M#BJ&£*xfco Mak 

aiia©ia*ijttstt<t; *<fc c t) % 3 - 4 aia-cECf sa^b 

(Science Vol. 2 7 0.p9 8 5(1 9 9 5))> CTL A- 4^*<T|ffl 

^w&ztitz&gi^ F2mnzm$it57 7-wcD 

8 0 Utt^i C D 8 6 £ C T L A - 4 OfiSf^ffl Lfc£|l. TfflJSit 
-vtK C T L A - 4 £?©T«Bl&0gtttti::tt^*&©ftffl£|fi« Lfc 
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EJ&tt-f\ CD 8 0«^ttCD8 6 iJS^-r-Sd fCAPC*^UTT«B 

OiC*t-«k? KCD8 0- I g*Sd^4CD8 6- I g^jtaOtfci< 
T*BII&ii»!M»i£tej&<|i3 $ nr s F 6 E?»J*38fi* 47r-J?li:n& 

K5-f7*7 U-ox? U-->^ff-5 :tT> gift 

^ffj 1 1 : BmK&&mmm chb s Ag) M7-)7i:stt5F2t 

fcli F 6Eyi]&3SS«'7 r - v>©ftH B s A gtfc{*g£ii3ftgft 
»J9i:fcn>^ F2£fcliF6E?iJ£&5i-f<57T-s*j&< % M U 

MfcJf (HBsAg) *ffl^TtfcIt*fr-»fco 

*1\ Balb/cs"7X (4E/18) {w*fUT> S«14IMHBs 
Ag (yHBsAg; (frMt^&Mf^&W&BfT) £1 0#g (10 0/z 
1/PBS) SfcliyHB s Ag<i:£fc|;:F2*fcl*F6E7iJ*3& 

§t1-*7 r -^ (lOjKg/lOCU 1) *fl(Erta4Ufc. SfcK&lHl 
ftS<fc9 1 BID*&*£fctf©if:/7VU*||tKrtft#Lfco ft)® 

3iIM»&vSx«kO&fli*m\ M^PBST5 O^s 2 0 
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attltt^ CD8 6 t&&?5 Z tTAP CZftLXTm 

0 (C^f <fc 7 C D 8 0 — I g&5l*ttCD86-I g£&Snb-Ct>£ < 

-^>Wf k^t*? i )-->rz'{T?z.tx\ gft 

UMLIi: BMffF^MStJl (H B s A g) ftgv? xicfchTS F 2 £ 
feJiF 6E?iJ^^^-r^7 7 -^©tn:HB s A gifuttS£itatf£fe 
^fli«9i:fel^ F2*fc{iF6EyiJ*36S1-*7r-5?^ 2§P 'j 

f 2 * fcii f 6 mnzmmt * 7 T - *a<**a;igK*r ux t^s^©^ 

^St/tH (HBsAg) fcffl^Ttfcitfcfrofco 

*-*\ Balb/c^yx (4E/1P) KftLTs »«££ffl&*HBs 
Ag (yHBsAg; (MMfc^&MSe&flT^BFD *10pg (1 0 0/i 
1/PBS) ©*, JfcliyHB s Agttfe|CF2*^(iF6EflJ*H 

ftg<fc«3 1 5 B^C N flD3I^£:bi+©^>70U£iigfl*ft&J3:L/Co Si Is! 
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OffiK 8 0 OfSftttLfctft. JSHBs A gffittffli**— fr:/E I A^7 h 

i UTffl^T^To/Co -eoJS^s Ell 1 fl^l-J; HB s A gO^ 
^gL/c^^L^laHB s AgitM^l iU/cii^ F2£A:liF6 
iS?iJ£fS5t-fS 7 r-v> <!:#(;: yHB s AgMLfc^ 
Ifil^OftHB sAgJSMI^tlftl.l 7. 9fcJ;tf 1 1. *r*t 



27 



WO 98/46739 



PCT/JP97/02540 



0f£> 8 0 0&*MRl/fcSU fcH B s A gffifcffi**-- tf-^E I A*-y h 

ii/tiara-jfc, *©*£n. mi m^-f^tc. hb sAg®^ 

Lfcf¥*<^ Lfc£tH B s A g 1 £ U^i§£. F 2 £ fcte F 6 
W.n*%m-tZ>-7 r-Vt*k\Zy HB s AgfcfcgLfcgfcU 3isiaa© 
Ifil*©SiHB s A gKMIi^ti^'ft.l 7. 9 fc.t^ 1 1. 9T**K 
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E 9>J & 

E?IJ#^ : 1 
E?"J©g $ : 4 3 2 

fflOft : 1*11 

E?iJ<DS3I : ^7*f- K 

/^f'Jt7r-y (fd-tet) 

E?«J 

Val Lys Lys Leu Leu Phe Ala lie Pro Leu Val Val Pro Phe Tyr Ser 
5 10 15... 

His Ser Ala Asp Gly Ala Gly Ala .Ala Gly Ala Glu Thr Val Glu Ser 

20 25 30 

Cys Leu Ala Lys Pro His Thr Glu Asn Ser Phe Thr Asn Val Trp Lys 
35 40 45 

Asp Asp Lys Thr Leu Asp Arg Tyr Ala Asn Tyr Glu Gly Cys Leu Trp 
50 55 60 

Asn Ala Thr Gly Val Val Val Cys Thr Gly Asp Glu Thr Gin Cys Tyr 
65 70 75 80 
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ib n m 

ie?y#-t : 1 

E?"J©:S£ : 4 3 2 

mm 

'<*7TVln 7- : S (fd-tet) 

Val Lys Lys Leu Leu Phe Ala He Pro Leu Val Val Pro Phe Tyr Ser 
5 10 15, 

His Ser Ala Asp Gly Ala Gly Ala .Ala Gly Ala Glu Thr Val Glu Ser 
20 25 30 

Cys Leu Ala Lys Pro His Thr Glu Asn Ser Phe Thr Asn Val Trp Lys 
35 40 .45 

Asp Asp Lys Thr Leu Asp Arg Tyr Ala Asn Tyr Glu Gly Cys Leu Trp 
50 55 60 

Asn Ala Thr Gly Val Val Val Cys Thr Gly Asp Glu Thr Gin Cys Tyr 
65 70 75 80 
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Gly Thr Trp Val Pro He Gly Leu Ala He Pro Glu Asn Glu Gly Gly 
85 90 95 

Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly 
100 105 110 

Thr Lys Pro Pro Glu Tyr Gly Asp Thr Pro He Pro Gly Tyr Thr Tyr 
115 120 125 

He Asn Pro Leu Asp Gly Thr Tyr Pro Pro Gly Thr Glu Gin Asn Pro 
130 135 140 

Ala Asn Pro Asn Pro Ser Leu Glu Glu Ser Gin Pro Leu Asn Thr Phe 
145 150 155 160 

Met Phe Gin Asn Asn Arg Phe Arg Asn Arg Gin Gly Ala Leu Thr Val 
165 170 175 

Tyr Thr Gly Thr Val Thr Gin Gly Thr Asp Pro Val Lys Thr Tyr Tyr 
180 185 190 

Gin Tyr Thr Pro Val Ser Ser Lys Ala Met Tyr Asp Ala Tyr Trp Asn 
195 200 205 
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Gly Thr Trp Val Pro He Gly Leu Ala He Pro Glu Asn Glu Gly Gly 
85 90 95 

Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly 
100 105 110 

Thr Lys Pro Pro Glu Tyr Gly Asp Thr Pro He Pro Gly Tyr Thr Tyr 
115 120 . 125 

He Asn Pro Leu Asp Gly Thr Tyr Pro Pro Gly Thr Glu Gin Asn Pro 
130 135 140 

Ala Asn Pro Asn Pro Ser Leu Glu Glu Ser Gin Pro Leu Asn Thr Phe 
145 150 155 160 

Met Phe Gin Asn Asn Arg Phe Arg Asn Arg Gin Gly Ala Leu Thr Val 
165 170 175 

Tyr Thr Gly Thr Val Thr Gin Gly Thr Asp Pro Val Lys Thr Tyr Tyr 
180 185 190 

Gin Tyr Thr Pro Val Ser Ser Lys Ala Met Tyr Asp Ala Tyr Trp Asn 
195 200 205 
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Gly Lys Phe Arg Asp Cys Ala Phe His Ser Gly Phe Asn Glu Asp Pro 
210 215 220 

Phe Val Cys Glu Tyr Gin Gly Gin Ser Ser Asp Leu Pro Gin Pro Pro 
225 230 235 240 

Val Asn Ala Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Glu 
245 250 255 

Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly 
260 265 270 

Gly Gly Ser Gly Gly Gly Ser Gly Ser Gly Asp Phe Asp Tyr Glu Lys 
275 280 285 

Met Ala Asn Ala Asn Lys Gly Ala Met Thr Glu Asn Ala Asp Glu Asn 
290 295 300 

Ala Leu Gin Ser Asp Ala Lys Gly Lys Leu Asp Ser Val Ala Thr Asp 
305 310 315 320 

Tyr Gly Ala Ala lie Asp Gly Phe He Gly Asp Val Ser Gly Leu Ala 
325 330 335 
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Gly Lys Phe Arg Asp Cys Ala Phe His Ser Gly Phe Asn Glu Asp Pro 
210 215 220 

Phe Val Cys Glu Tyr Gin Gly Gin Ser Ser Asp Leu Pro Gin Pro Pro 
225 230 235 240 

Val Asn Ala Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Glu 
245 250 255 

Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly 
260 265 270 

Gly Gly Ser Gly Gly Gly Ser Gly Ser Gly Asp Phe Asp Tyr Glu Lys 
275 280 285 

Met Ala Asn Ala Asn Lys Gly Ala Met Thr Glu Asn Ala Asp Glu Asn 
290 295 300 

Ala Leu Gin Ser Asp Ala Lys Gly Lys Leu Asp Ser Val Ala Thr Asp 
305 310 315 320 

Tyr Gly Ala Ala He Asp Gly Phe He Gly Asp Val Ser Gly Leu Ala 
325 330 335 
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Asn Gly Asn Gly Ala Thr Gly Asp Phe Ala Gly Ser Asn Ser Gin Met 
340 345 350 

Ala Gin Val Gly Asp Gly Asp Asn Ser Pro Leu Met Asn Asn Phe Arg 
355 360 365 

Gin Tyr Leu Pro Ser Leu Pro Gin Ser Val Glu Cys Arg Pro Tyr Val 
370 375 380 

Phe Gly Ala Gly Lys Pro Tyr Glu Phe Ser He Asp Cys Asp Lys He 
385 390 395 400 

Asn Leu Phe Arg Gly Val Phe Ala Phe Leu Leu Tyr Val Ala Thr Phe 
405 410 415 

Met Tyr Val Phe Ser Thr Phe Ala Asn He Leu Arg Asn Lys Glu Ser 
420 425 430 
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Asn Gly Asn Gly Ala Thr Gly Asp Phe Ala Gly Ser Asn Ser Gin Met 
340 345 350 

Ala Gin Val Gly Asp Gly Asp Asn Ser Pro Leu Met Asn Asn Phe Arg 
355 360 365 

Gin Tyr Leu Pro Ser Leu Pro Gin Ser Val Glu Cys Arg Pro Tyr Val 
370 375 380 

Phe Gly Ala Gly Lys Pro Tyr Glu Phe Ser He Asp Cys Asp Lys lie 
385 390 395 400 

Asn Leu Phe Arg Gly Val Phe Ala Phe Leu Leu Tyr Val Ala Thr Phe 
405 410 415 

Met Tyr Val Phe Ser Thr Phe Ala Asn He Leu Arg Asn Lys Glu Ser 
420 425 430 
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@2?'J#-f : 2 
12?|J©£$ : 1 8 
i2?iJCDg/ : 

ttOtt : 1 *0I 

12?iJ©«^ : ffe©&& (&J&DNA) 

TGAATTTTCT GTATGAGG 18 

E?tJ§^7 : 3 
i£?'J®g£ : 1 5 
i2?"J©M : 7 ^ 7^ 
ffl©» : 1 *« 

E*J 

Gly Leu His Ser Arg Cys His He Gly Arg Asp Cys Ser Ser Ala 
1 5 10 15 

E?U#^ : 4 

E?iJ®g$ : 1 5 

mnom r urn. 

tAOtSL : 1 *gft 

Eyj©aa : ffeO^f- K (Al^7*^ K) 
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mm^ : 2 

lE?iJ©g£ : 1 8 

mwm : &wt 

«©» : 1 *tt 

E?iJ®«£I : ftfeO&gf (&J&DNA) 
TGAATTTTCT GTATGAGG 18 
: 3 

12?'J©:5£ : 1 5 

:7iJW 
MOJS : 1 *« 

Gly Leu His Ser Arg Cys His He Gly Arg Asp Cys Ser Ser Ala 
1 5 10 15 

: 4 

E?iJ©££ : 1 5 

most : 1 



32 



WO 98/46739 



PCT/JP97/02540 



E9IJ 

Gly Phe Val Cys Ser Gly He Phe Ala Val Gly Val Gly Arg Cys 
1.5 10 15 

mm^- : 5 

K?iJ©SS : 1 5 
W.Wm : 7 ^ JW 

mots. : 1 **g 

Ser Cys Val Phe His His Ser Gly Arg Tyr Trp Gly Arg Cys Val 
1 5 10 15 

E?'J#-s§- : 6 
E^iJ©^^ : 1 5 

e?ij©m :t i ;m 

m®%. : 1 *ft 

E9IJOSS : ffeO^y^ K (AX^7°f- K) 
E?iJ 

His Tyr Gly Asp Cys Arg Tyr Asp Leu Gly Ser Cys Arg Gly Ala 
15 10 15 
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Gly Phe Val Cys Ser Gly He Phe Ala Val Gly Val Gly Arg Cys 
1 5 10 15 

E?iJ#^ : 5 

: 1 5 
i2?iJ©S> : 7 S > ^ 

mom : 1*11 

Ser Cys Val Phe His His Ser Gly Arg Tyr Trp Gly Arg Cys Val 
1 5 10 15 

I2?|J#^ : 6 
12?iJ©:g£ : 1 5 

mom : 1 

htfni?- : fi^ 

ie^ijoa^ : ffecD^T^ K (AI^T 0 ^ K) 

His Tyr Gly Asp Cys Arg Tyr Asp Leu Gly Ser Cys Arg Gly Ala 
15 10 15 
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e?ijm : 7 

E?iJ©g£ : 1 5 
E?|J©S : 7 i 

«©» : 1 

gg?ij©ai® : ffe©^:/^ K (AX^7f- K) 

Ala Cys Val Met Tyr Asp Phe Val Leu Arg Gly Met Cys Ala Arg 
15 10 15 

E?iJ#^ : 8 
E9H©fi$ : 1 5 

ie?ij©st : 7 ^ j m 

: 1 

Eyij©«8 ffe©*w- k (Ax^yf- k) 

Ala Pro Gly Val Arg Leu Gly Cys Ala Val Leu Gly Arg Tyr Cys 
1 5 10 15 
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EyiJW : 7 

E?iJ©^$ : 1 5 
E?|J©M : 7 i Sm. 
«SO» : 1 #11 

i£?iJ©fI3S : f&O^y^ K (AX^7°f- K) 
EM 

Ala Cys Val Met Tyr Asp Phe Val Leu Arg Gly Met Cys Ala Arg 
15 10 15 

E?iJ#-t : 8 
E?tJ©g$ : 1 5 

®oa : 1 #t£ 

Mo*- : 

E?iJ©aS : ftfeO^f- K (Al^yf K) 

Ala Pro Gly Val Arg Leu Gly Cys Ala Val Leu Gly Arg Tyr Cys 
15 10 15 
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it * © fg m ■ 

c<bJ:«tt)ffii! l jH»->^/u©ea*«!l»'r'5ftS*J1B^o 

ttH4 (CTLA-4) T'$><9. ^1^^/ * n-^Ma&^fcCTLA- 

tt* / ^o-^-;ujftft:36<jjtCD2 8*^ ^o-^^ft-C**^ »*JS1 
5. ^KitdHl '>^t^ofiIi:H4t «»?*<C D 8 0 0 s S 

* fc li 2 HiSKofefii&jai^ o 

7. 21®yxf^> (Cys) g£g£W U Sgi/Xf'f >gg(iC 
y s-Cy s*£££J&fifcLTfc*K ^SKCy s - C y s n&r$\Z'J>t& 

1 * tz{t 2 KKt&O&ffil&JSll^Fo 

8. ^m^-yf- b'frmmomm^ 4 izmmo^y^- k-c* »k £i>£ 
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IS * O fa m 

* tz ii t mm±(Dffimm •> ^^;u©ea k M5r * k *§zftffl -r z 

ttH4 (CTLA-4) T*£>«^ M^; ? n-^l/fct&^fcc T L A- 
4t^D-f^t*§^ »#El*fcl*2fcE«©ftffi»J»ft? 0 

K * y ? a - * /Ufet##ft CD28*r/?a-:h /Uffifc-e* § „ 1 
££(i2CfE«E©&g$iJSD#^ 0 

- :^fc##St C D 8 0 * J $ o --^/l/t/tflrc* £ „ It^if 1 
$ tz 12 2 KEtt©ftaE#Jffllft? 0 

*fctt2KE«©fcffi&JftJ#? 0 

7. 2iOyXf-f> (Cy s) SR^Xr-'OaSWC 
y s-Cy si^^MUfcf), ^SttCy s-Cy stt^fflic^ 

1 * {* 2 (wfS«g©feg$ij^]^^ 0 

8. ^m^ff- K#E?iJ«©E?iJ#-t4 KEtt©^?- K"C*»K 4>tt 
< t$>7 5 -/KM43§*6 1 5#i©E?iJ£W-f »*57HEtt 
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9. S»^f-K*<E?iJ*<0E9iJ»^4liE«O^yf-K*Wr5s tt 

1 0. Stt^-Tf - K#@5«©iE?iJ#^8 CiE®©^?- KT&tK 4> 
^i<H7; y»#-^8#lfr& 1 5#S©E5iJ*WT5x »#iI7fcE 

1 1. aa^^f - K#E?iJ£0Eyi]#*f 8KEtt©"<7> K£WT^ 
fflf*J®7 *fcl± 1 0 ^l2m©^gM^?o 
1 2. E?im©E?iJ#^8 KEtt©^7> K£Wf Sfc&fljaia^K J: 

1 3. »*isi^^i i©c^nfricE*R©ftgflj® c 

1 6. tragi i 3*fcwi 4izim<Dftmmmz£%?z>ztzft® 
i 7. ftSttttfaafEfflfc-r s 2^©9^©^m^— ^©^©ta 
»» : f©ffii:f^fflaj(i©i[**i6*sas-r*in:ft*fflc^-c8fi£i±©7 ^ 

1 8. aK^©-03ft<CTLA-4T**»*igl 7lcE*©^ra 0 
19. SK2l(*«ift*®Kl-r«!fi:*^ iaCTLA-4*/ *n-»*-;l/ 
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9. K*<Efll&©Eyi]S^4i::Ett©'*7*- KfcWTS* Sft 

#® 7 * tz it 8 KEiaofcffisijaia^o 

1 0. SK^yf - K^i£?iJg©ie^J#-t8 HEtto^^f - KT?*»K 4> 

1 1. SK^f - K*<E7iJ*©E7iJ*^8 l=E«©^7f- K4Wt5x 
»*«7 1 0 KKttOfcSEfljaia?* 

1 2. E*J3fe©Ey!IM8KE«©'<? , f- K*W"f *fcffi*!iaia?»c«J; 

1 3. a^gua^i i<D^t'nfrizim®&mumft=p%£ii}?zz 

K5r?©«5^ffl^ti:©irra^^Elt-r^^^fflC>T8TO±©7^ 

Z ^?-T KEyiJ 1" s c t t ? & x& 0 

18. SK^©-036<CTLA-4T*5»*II1 7llE«©^fto 
1 9. £K£tt«it£Eia-f 5ffi#a< % KCTLA-4 ; e^n-t;l/ 
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2 0. ^jR^yf-K*< % 211© ^x-f > (Cy s) KSfctfU 
^^f'f >mmtC y s-Cy s^«lU < ^ Ao^Cy s- 
Cy sft&tto\Z'J>tZ < it) 6fll©7 i yK^&tt5E5JJ*W^*^"/f- K 

K«©2rft 0 

2 2. SEWf- KtfE^JSOE^JS^KIEtt©'*:/*- Kfctf-f 

2 o £ is 2 1 Kfe«c©3-&o 

2 3. *!58Wf- K*<E5iJS©E?iJS^8 Kie«©^7°f- KT* fj. 'J> 
tt< 1 1>7 $ y»M8SSfrS 1 5#§©E?iJ£WtS. tfr*E2 OK 
I2«B©#& 0 

2 4. ^SWf- K#E?iJ«©E?iJ#-f 8KIE«©^7°f- K*St5x 
f»*5 2 0 * tz\t 2 1 KiEttO^rfco 
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2 0. ^K^y^K*<s 2ji©»>X7 : -^ > (Cy s) 3SS£WU 
Cy s*§£|HJlcO>tt< <kt>6ffi©75 > ®fr£tt£E?iJ£|f-f £^7"^ K 

«<ifc75;»f§4t§Hl 5#l©E7iJ*3rrs N »*S2 OK 

2 2. ^K^y^ K#E?im©E?iJ#^4l::fEfe©^f- K*tt5, 
»*II2 0£/cli2 1 fcie«©^a o 

2 3. S»^^K3&<E?ijg©Eyi|#^8JcE«©^f- Kr*t)^ 4> 
<kfc7 S yK#^8#lfr£> 1 5#i©Eyi]*5f^ »*i|2 OK 
EttOlfrSU 

2 4. ^S^y?- K*<E9ija©E9iJ#^ 8 KKtt© ^79 K*^f «x 

2 0 * (i 2 1 iztmoij&o 
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